Introduction
There is a long tradition of research on the association between family of origin and fertility (Axinn, Clarkberg, and Thornton 1994; Barber 2000; Huinink 1987; Kolk 2014a Kolk , 2014b Michael and Tuma 1985; Murphy 2013; Murphy and Wang 2001; Régnier-Loilier 2006; Rijken and Liefbroer 2009; Steenhof and Liefbroer 2008; Thornton 1980; Westoff and Potvin 1967) . These studies found a positive relationship between the number of siblings and completed and, more seldom, expected family size. One explanation for the positive correlation between family of origin and fertility is transmission of family values and preferences from parents to children. However, other factors may also play a role, for example, the socioeconomic status of the parents, transmission of knowledge, model learning, or genetic factors (Kolk 2014b; Rijken and Liefbroer 2009; Steenhof and Liefbroer 2008; Thornton 1980) . With few exceptions the previous studies apply to men and women born at the latest in the 1970s. Therefore, it is an open question whether the nexus between family of origin and fertility can also be observed in younger birth cohorts. In our paper we contribute to the literature in three aspects: First, we analyse the relationship between the number of full siblings and fertility expectations in a cohort of young adults born in the early 1990s in Germany. Second, we account for parity differences in the dependent (realistically expected family size) and independent (number of full siblings) variables. Third, we include uncertainty about the realistically expected family size in our statistical models.
We use the fifth wave of the German Family Panel focussing on the birth cohort 1991-1993. Our dependent variable is realistically expected family size, and not completed family size, because we want to analyse the relationship between family of origin and fertility in a young birth cohort and only about 2% of the respondents of the birth cohort 1991-1993 were already parents at wave 5. In Germany the mean age of women when giving birth to their first child was 29.2 years in 2012. Even if it is widely acknowledged that fertility plans or intentions are not always realised (Philipov 2009 ), we think that it is acceptable to treat expected family size as a proxy variable for fertility behaviour. Given the availability and widespread use of good contraceptives, the number of unplanned births should be small.
In the following section we summarise previous findings and present our theoretical considerations and hypotheses. Afterward we describe the database, the variables and the methods used. In the fourth section we present the results of the statistical models. Finally, we summarise our results and draw some conclusions for further research.
Previous findings, theoretical considerations and hypotheses
Many studies have observed an association between family of origin and fertility desires and behaviour, especially a positive influence of the presence of siblings.
3
Individuals with siblings have earlier births (Barber 2000 (Barber , 2001 Huinink 1987; Kolk 2014b; Michael and Tuma 1985; Rijken and Liefbroer 2009; Rindfuss and John 1983; Steenhof and Liefbroer 2008) and end up with more children (Murphy and Knudsen 2002; Murphy and Wang 2001) . There are comparatively few, and mostly older, studies that have explored the association between the number of siblings and fertility desires or expectations. Thornton (1980) , who analysed data from the Panel Study of Income Dynamics (PSID) for couples from [1972] [1973] [1974] , found that the number of the husband's siblings had no significant effect on the ideal and expected family size. In contrast, Axinn, Clarkberg, and Thornton (1994) found, with US data, that the number of children a mother had borne had a positive influence on the family size preferences of their children at age 18. Heiland, Prskawetz, and Sanderson (2008) reported a positive influence of the number of siblings on the ideal family size of childless women under the age of 35 in Germany based on data from 1988 and 1994 . Régnier-Loilier (2006 came to a similar conclusion with a French sample of men and women ages 15-45 conducted in 1998: The more siblings the respondent had, the higher the desired number of children. The additional value of this study is that it reveals differences according to parity. 4 In particular, it was shown that the influence of the number of siblings was strongest on a desired family size of three and more children and relatively weak on a desired family size of two.
3 In addition to the number of siblings, some authors use other indicators for experiences within the family of origin, e.g., the preferred family size of the parents (Thornton 1980) , the family size preferences of parents for their children (Axinn, Clarkberg, and Thornton 1994; Barber 2000) , the age of the parents at first birth (Kahn and Anderson 1992; Rijken and Liefbroer 2009; Steenhof and Liefbroer 2008) or the number of children the grandparents had (Kolk 2014a (Kolk , 2014b . 4 For parity differences in the relationship between number of siblings and risk of first birth see Kolk (2014a Kolk ( , 2014b ).
Most of the aforementioned studies on the intergenerational transmission of fertility refer to men and women born at the latest in the 1970s. Only two Dutch studies (Rijken and Liefbroer 2009; Steenhof and Liefbroer 2008) also cover birth cohorts born in the early 1980s. It is an open question if there is still an association between the family of origin and fertility in younger birth cohorts. There are theoretical arguments for finding as well as for not finding such a relationship in young cohorts (Murphy 2013; Murphy and Knudsen 2002; Steenhof and Liefbroer 2008) . On the one hand it can be argued that the connection between family of origin and fertility should be lower in younger birth cohorts because individual achievements have gained more importance over the last decades. Due to modernisation and individualisation individual autonomy has increased and parents' influence on their offspring's life decisions has decreased. On the other hand it is also possible that parental influence has increased because "in the absence of generally shared norms, the individual has to rely on his or her personal network. If so, parental norms may be more relevant in modern individualistic societies than they used to be, and the effect may have been to increase intergenerational transmission" (Steenhof and Liefbroer 2008: 70) . Another argument for an increase in intergenerational transmission is that, due to the availability of effective contraception, control over fertility behaviour has increased and "might enable women to match their own outcome more closely to that of their family of orientation" (Murphy 2013: 106) . The empirical evidence rather points toward an increase of the association between family of origin and fertility over cohorts: Investigating several data sources collected in various industrialized countries Murphy and Wang (2001) found that the relationship between number of siblings and completed fertility increased over two successive cohorts born before 1950. Steenhof and Liefbroer (2008) , who analysed the intergenerational transmission of age at first birth for Dutch birth cohorts born from 1935 to 1984, also found that the transmission effect was stronger in younger cohorts. The only German study, focussing on birth cohorts between 1919 and 1971, found that the association between number of siblings and number of births weakened over time . However, the main aim of this study was to explain fertility development in East and West Germany and the number of siblings was only included as a control variable in the statistical models. Given the vast evidence pointing to a positive relationship between the number of siblings and fertility desires and outcomes and the plausible theoretical considerations on why the association should also be important in younger birth cohorts, our first hypothesis is:
Hypothesis 1: The number of siblings is positively correlated with the expected family size in a cohort of young adults born in the 1990s in Germany.
We further assume that young adults orientate their fertility expectations not only according to the norms of their parents or peers, but also to general or societal norms (Bhrolcháin and Beaujouan 2015) . In this respect especially the prevailing two-child norm in many countries (Testa 2007) might mitigate the association between the number of siblings and expected family size. This assumption is supported by empirical findings for Sweden and France: Kolk (2014a) found that the effect of the number of siblings on the transition to the second child was smaller than for the first child, and Régnier-Loilier (2006) reported that the proportion of respondents who wanted to have two children did not differ as much by the number of siblings than the proportion who wanted to have three and more children. Given the strong two-child norm present in Germany, it is plausible to assume that these results will also be true in the German context. We thus hypothesize that:
The association between the number of siblings and expecting to have two children is weaker than for expecting to have one child or three and more children.
One explanation for the relationship between the number of siblings and fertility is transmission of parental values and attitudes by socialisation (Thornton 1980; Huinink 1987; Régnier-Loilier 2006; Steenhof and Liefbroer 2008; Rijken and Liefbroer 2009) . It is assumed that during children's socialisation the parents' values and attitudes are transferred to the next generation and influence the young generation's fertility expectations and outcomes. This explanation is supported by studies that observed higher fertility preferences and outcomes of the children if the mother has high fertility preferences (Axinn, Clarkberg, and Thornton 1994; Barber 2000) . Assuming that having many brothers or sisters indicates a high family orientation of the parents and that family values are transferred to the children, individuals with (many) siblings should value having children higher than individuals with no (or fewer) siblings.
A different explanation for the association between number of siblings and fertility is that it is not family values that are transmitted, but the socioeconomic status of the family of origin (e.g., Thornton 1980; Kolk 2014b ). If fertility is associated with socioeconomic status and socioeconomic status persists within generations, this may lead to the observed intergenerational correlations between the number of siblings and expected or completed family size. For example, low economic status is often associated with a young age at first birth and a higher number of children Kreyenfeld and Konietzka 2017) . The low socioeconomic status may be transferred to the children and result in earlier and more births. However, the empirical evidence for the influence of parents' socioeconomic status on children's fertility is inconclusive. Rijken and Liefbroer (2009) found an effect of parental education and number of siblings on the age at first birth and completed family size in the Netherlands. Moreover, some of the effects of the parents' social status were mediated by the education of the children. Similar results were reported for German women by Huinink (1987) . Also for Germany, Van Winkle et al. (2016) show that the transmission of fertility patterns is more likely for children who stay in the same social class as their parents compared to children who are upward mobile. On the other hand, Axinn, Clarkberg, and Thornton (1994) did not find a significant effect of parental education on the fertility preferences of children in the United States and Kolk (2014b) did not find a significant effect of parental socioeconomic status on completed fertility in Sweden. Moreover, applying stepwise regression models, several studies found that the effect of the number of children in the family of origin on fertility expectations and outcomes of the next generation was only slightly or not reduced at all once socioeconomic background variables were included in the statistical models (Thornton 1980; Murphy 2013; Kolk 2014b) .
Thus, according to the literature, parental socioeconomic status might indeed affect the expected family size of the children. However, there is also evidence that the relationship between the number of siblings and fertility remains strong if the socioeconomic status of the parents is controlled. This is compatible with the assumption that the relationship between the number of siblings and fertility expectations cannot be explained by transmission of socioeconomic status alone, but that other factors, for example, transmission of family values, might also be important. Thus, our second hypothesis is:
Hypothesis 2: The effect of the number of siblings on expected family size is not or only partly reduced if the socioeconomic status of the parents is controlled.
Moreover, persons who grow up with siblings probably have more information about the potential costs and benefits of having their own children and the requirements of the parental role than respondents without siblings. We also know from the literature that a sizeable proportion of people are uncertain about the number of children they expect or desire (Morgan 1982; Bhrolcháin and Beaujouan 2015; Kuhnt and Buhr 2016) . As lack of information is a potential source of uncertainty, we finally assume that:
Hypothesis 3: Persons without siblings are more likely to be uncertain about the number of children they expect than persons with siblings.
Data, sample, variables, and methods
Analyses are based on data from the fifth wave of the German Family Panel, release 6.0 (Brüderl et al. 2015) . The German Family Panel (pairfam) was launched in 2008 and is a multidisciplinary, longitudinal study for researching partnership and family dynamics in Germany with annual waves. 5 The first wave was conducted in 2008/2009 with a nationwide random sample of over 12,000 participants from three birth cohorts (1971-1973, 1981-1983, 1991-1993) in East and West Germany. Due to panel mortality the number of participants has declined to about 6,300 at wave 5.
We restrict our analysis to childless respondents of the youngest birth cohort who were not pregnant or whose partner was not pregnant. 6 After having also excluded the few respondents who did not answer the question on their realistically expected family size (our dependent variable), the remaining sample size was 2,332. The respondents were 15 to 17 years old in 2008/2009 (first interview) and 19 to 21 years old in 2012/2013 (fifth interview). Due to missing values of the independent variables used in the multivariate analysis (listwise deletion) the number of cases is further reduced to 2,202.
Dependent variable
Our dependent variable is the realistically expected family size. This variable is derived from the following question: "When you think realistically about having children, how many biological or adoptive children do you think you will have?" In the following, for reasons of simplicity, we will only speak of "expected family size." The answer categories are: 0, 1, 2, 3, 4 and more children, not sure (5) and I haven't thought about that (6). For the analysis we pooled the categories 5 and 6 together as "uncertain" and the categories 3 and 4 and more children together as 3 and more children. It also has to be noted that we are not able to differentiate between uncertainty about the expected number of children and uncertainty about having any children at all. The distribution of the expected family size proves the prevalence of the two-child norm in Germany (see Table 1 ): About 60% of the respondents in our sample reported that they expected to have two children. Only about 4% did not expect to have children at all, while more than 10% were uncertain about their expected family size.
Independent variables
Our independent variable is the number of full siblings. This variable was recorded for the first time in wave 5. The number of full siblings was categorised into no siblings, one sibling, two siblings, and three and more siblings. Nearly half of the respondents have one full sibling (see Table 1 ), i.e., they grew up in a two-child family. About one fifth have no full sisters or brothers and 11% have three and more full siblings. The socioeconomic background of the parents is measured by the mother's and father's qualification levels. We use the CASMIN scale (König, Lüttinger, and Müller 1988) and distinguish three levels: low (basic vocational training and less), medium (intermediate vocational training and general qualifications) and high (all levels above). If the information was available for both parents, we calculated the mean of both qualification levels. Otherwise we used the qualification level of the parent for whom the information was available.
7 Less than one fifth of the respondents have parents with a low qualification level.
Moreover, we use several control variables. As some studies have found that the presence of siblings other than full siblings is also important for fertility behaviour (e.g., Murphy and Knudsen 2002), we also included the number of other siblings in the statistical models. To be more precise, we only allow for those other siblings with whom the respondents have lived together at least half of their childhood. The reason for the restriction is that it can be assumed that only other siblings with whom the respondents have actually lived together for some time will influence their fertility expectations. Because of the relatively low number of cases we only use three categories for other siblings: no other siblings, one other sibling, two and more other siblings. Finally, we included several other control variables in our statistical models which have proved to be important for fertility intentions and desires in Germany (see e.g., Buhr et al. 2011; Philipov and Berghammer 2007; Ruckdeschel 2004) . The distribution and/or means of these variables are shown in Religiousness (measured by the variable "importance of God," 11-point scale from 0 = not at all important to 10 = very important). 
Methods
We first present some descriptive results on the relationship between full siblings and expected family size. Afterward, we estimate multinomial logistic regression models with expected family size as the dependent variable (answer categories: no children, one child, two children, three and more children, and uncertain). We proceed in three steps: In Model 1 we analyse the influence of the number of full siblings on expected family size, controlling for other siblings, gender, region, partnership status, migration status, education status, and importance of God. In Model 2 we additionally control for the qualification level of the parents, to find out if the effect of the number of siblings on expected family size can (partly) be explained by parents' socioeconomic status. As the effect of the socioeconomic status of the parents may be mediated by the educational achievement of the children, in Model 3 we further include the highest school degree of the respondents. If, after controlling for these two socioeconomic variables, the effect of the number of siblings on expected family size was to decrease, this would mean that the effect of the number of siblings on expected family size partly reflects the socioeconomic status of the respondent's parental home.
In a multinomial logit model, one group or category of the dependent variable has to be defined as a reference or base category and the effects in the other groups have to be related to this base category. As the results of multinomial logistic regression models strongly depend on the choice of the reference category for the dependent variable and as it is argued that it is problematic to compare the logit coefficients of logistic regressions between different models (see e.g., Mood 2010), we calculated average marginal effects (AMEs). The average marginal effect indicates the change in probability if an independent variable changes by one unit. If the independent variable is a categorical one, the effect indicates the change from the reference category of this variable. The AMEs can be calculated for all categories of the dependent variable including the base category.
Results

Descriptive findings
As expected, there is a positive relationship between the number of full siblings and expected family size ( Table 2) : The higher the number of full siblings, the more children are expected. While nearly 30% of respondents with three and more full siblings expect to have three and more children, this is true for only 8% of respondents without any full siblings and for about 10% of those with one full sibling. This means that the difference between those with three and more siblings and those with no siblings or one sibling is about 20 percentage points. Among the respondents expecting to have two children, the difference between those with three and more full siblings and no full siblings is only 8 percentage points and between those with three and more siblings and one sibling only 16 percentage points. This supports the assumption that the two-child norm may diminish the relationship between number of siblings and fertility expectations. In contrast to our expectation, the proportion of respondents who are uncertain about the expected number of children does not differ according to the number of full siblings. 
Multivariate findings
The results of the multinomial logistic models are presented in three steps. In Model 1 (Table 3) we present the AMEs without controlling for the parents' socioeconomic status and respondents' highest school degree; in Model 2 (Table 4 ) the socioeconomic status of the parents is controlled for and in Model 3 (Table 5 ) the highest school degree of the respondent is included. In accordance with our first hypothesis, there is a positive relationship between the number of full siblings and expected family size (Table 3) . However, there are also clear differences according to parity at the side of the dependent and the independent variable: Respondents with one, two, and three and more full siblings have a lower probability of expecting to remain childless compared to those without full siblings. However, the effects are small and, with the exception of three and more full siblings, not significant. This means that there is no clear cut difference between respondents with and without full siblings in relation to an expected family size of no children. In contrast, there is a strong and significant effect of the number of full siblings on expecting one child. Compared to those without full siblings, the probability of expecting one child is 8 percentage points lower for respondents with one full sibling, 10 percentage points lower for those with two full siblings and 7 percentage points lower for respondents with three and more full siblings. While respondents with one full sibling have a higher probability of expecting two children, the effects are negative for those with two and three and more children. However, the effects on expecting two children are not significant for respondents with two siblings and significant at the 5% level only for those with one sibling and three and more full siblings. This indicates that there is no strong difference between respondents without and with full siblings in relation to an expected family size of two, which is at least partly in accordance with our hypothesis 1a about the relevance of the two-child-norm. Finally, while there is no significant effect for respondents with one full sibling, those with two and three and more siblings have a much higher probability of expecting three and more children. Compared to respondents without full siblings, the probability of expecting three and more children is 15 percentage points higher if the respondent has two full siblings and even 17 percentage points higher if the respondent has three and more full siblings. Contrary to our expectations, there is no effect of the number of full siblings on the probability of being uncertain about expected family size. A higher number of siblings does not reduce the amount of uncertainty regarding the expected number of children. As to other siblings, there are only two significant effects: Respondents with two and more other siblings have a higher probability of expecting three and more children and a lower one of expecting one child in comparison to those without other siblings.
Note that we only allowed for other siblings with whom the respondent has spent at least half of the childhood.
Regarding the other control variables, women have a lower probability than men to be uncertain about the number of children they expect to have. Respondents who live in East Germany have a higher probability to expect one child than those in West Germany, which corresponds with the higher percentage of one-child-families in East Germany. Respondents who do not cohabitate with their partner have a lower probability to expect no children and to be uncertain than those without a partner and a higher probability to expect two children. Those who live together with their partner also have a lower probability of expecting no children. The effects for one and more children are small and not significant. However, we have to keep in mind that less than 10% of the young respondents in our sample already cohabitate. Finally, higher scores on the importance of God decreased the probability of expecting no children or one child and increased the probability of expecting three and more children. In Model 2 (Table 4) we further control for the parents' socioeconomic status. Respondents whose parents have a high level of qualification have a lower probability to expect one child and a higher probability to expect three and more children than those whose parents have a low level. The effect of the control variables is not changed by including the parents' level of qualification. However, the most important result of Model 2 is that the effect of the number of siblings on the expected family size remains nearly unchanged when we account for the socioeconomic status of the respondent's parents. This means that the effect of the number of siblings on expected family size cannot be explained by the socioeconomic status of the parents which is in compliance with our second hypothesis. However, it is possible that the socioeconomic status of the parents is mediated by the educational level of the children. Therefore, in the final Model 3 we also included the highest school degree of the respondent. According to Model 3 (Table 5 ), the probability of expecting to remain childless is lower for respondents with a higher school degree in comparison to those with a lower degree. And respondents with a medium level have a higher probability of expecting two children than those with a lower level. The effect of the socioeconomic status of the parents on the expected family size of the children is slightly reduced in comparison to Model 2 in which the educational level of the respondent was not included. This indicates that both variables are indeed related to one another. However, the effect of the number of full siblings on expected family size remains unchanged. Again, this confirms the conclusion that the relationship between the number of full siblings and the expected number of children cannot be explained by the socioeconomic status of the family of origin.
Summary and conclusion
Although the relationship between family of origin and fertility has been studied intensively in the past, little is known if this association is also true for fertility expectations in younger cohorts. The aim of our paper thus was to investigate the influence of the number of siblings on expected family size in the cohort of young adults born between 1991 and 1993 in Germany. We accounted for parity differences in the main independent (number of full siblings) and the dependent variable (realistically expected number of children), including uncertainty of fertility expectations. We used the fifth wave of the German Family Panel (pairfam) and estimated multinomial logistic regression models.
In accordance with our first hypothesis, we found a positive association between the number of full siblings and expected family size. Respondents without full siblings had the highest probability of expecting no children or one child, respondents with one full sibling had the highest probability of expecting two children, and respondents with two and more siblings had the highest probability of expecting three or more children. The strongest relationship was found between having three and more full siblings and expecting three and more children. Thus, young adults in Germany tend to expect a family size similar to their family of origin, especially if they come from a large family. The relationship between the number of full siblings and expected family size proved to be weaker for expecting to have two children than for expecting to have one child or three and more children. This is in accordance with our subhypothesis 1a and an indication that the relationship between the number of siblings and expected family size is lowered by the prevailing two-child-norm in Germany. There is also only a weak association between the number of siblings and expecting no children. This result is plausible if we take into account that childlessness cannot be "learnt" in the family of origin. Expecting to have no children may be based on factors which are independent of the number of siblings, e.g., critical life-events, competing life goals which are incompatible with having children or special risk factors (e.g., genetic diseases which might be passed on to the children).
There is no significant relationship between the number of full siblings and uncertainty about the expected family size. This is contrary to our expectation that respondents with siblings are less likely to be uncertain about their fertility expectations, as living with siblings provides information about the possible advantages and disadvantages of having children and the requirements of the parental role (H3). One explanation for this unexpected result is that the uncertainty category does not differentiate between uncertainty about having any children at all and uncertainty about the expected number of children. It is possible that having siblings decreases the uncertainty to have children at all, but increases the uncertainty about the number of expected children. Moreover, the concept of realistically expected family size is more concrete than the ideal or desired family size because it takes into account possible obstacles for family formation. Therefore, even if respondents with many siblings ideally wish to have many children, they may be uncertain if they can realistically achieve this ideal, as for example, having many siblings may coincide with difficult economic conditions in the family of origin.
As to the influence of the socioeconomic status of the family of origin, we found that respondents whose parents have a high level of qualification were less likely expecting to have one child and more likely expecting to have three and more children. However, the inclusion of the parents' socioeconomic status into the model did not reduce the influence of the number of siblings. This is in accordance with our second hypothesis (H2) and means that the association between family of origin and expected family size cannot be explained by transmission of socioeconomic status alone.
To sum up, according to our results, the positive relationship between family of origin and fertility, which was reported for older birth cohorts, was also found in a cohort of young adults born in the early 1990s in Germany. However, there are still at least two open questions to be addressed to in future research. First, there is clear evidence that the relationship between family of origin and fertility cannot be explained by transmission of parental socioeconomic status, because the influence of the family of origin remains unchanged if the socioeconomic status is controlled in the statistical models. However, we still do not know for sure how the relationship can be explained instead. Although it is theoretically highly plausible that the observed relationship between number of siblings and expected family size is due to transmission of family values, we cannot finally prove this assumption with our data. The reason is that we have no direct measure of the family values and preferences of the parents of the respondents and treated the number of siblings as a proxy variable. To analyse the transmission of values we have to wait until the respondents of the cohort 1991-1993 have children themselves. Second, due to our focus on a young birth cohort which has not yet started its family career, we used expected family size as a proxy for prospective fertility behaviour. As there is always a gap between fertility expectations or intentions and behaviour, we cannot be sure if the same results can be obtained for completed family size. Therefore, the analysis should be redone once the respondents of the birth cohort 1991-1993 have reached the end of their fertile period. Thus, even though we could shed light on some new aspects according to the relationship between family of origin and fertility, there is still further research to be done to explain this relationship in full detail.
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